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1 R2 gXttNR3 YteOIS^XttSIgT£ 
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1 1 

Z C-N-C-R 



H 0 



(2) 

1 

[ftfr!f#©l5B] 
[»#«1] — flSSC (I) 
[ftl] 

Y 

D 

X = C^ Cx N 

I I 

Z C-N-C-R 

A & 

(fcfc'U (I) jS*. XteCRl R2 SX«NR3 g 10 
£^f. YtiOIf^X«SSH t £^t\ ZteOMT, S 
EC^. SO, SX(iNR4S^-T. R«#M&©fcb 

R1.R2.R3. R4 «#Kft©t>b<ttB 

7K5HS. fct<ttiI835£iaft*5fSS. Xtt*3fi 
MTZTfit. ft*. Rl tR2 £T*ft**3lXtt** 

ttft£»#sttSEtftiM^***«#«»**» a? 
**. 

[0 0 0 1] 
[0 0 0 2] 

lw*. 30 
[o 0 0 3] «e*. #fm^mk*ftm%ftimft 

f£D. J. Williams 6© "Nonlinear Optical Properties o 
f Organic and Polymeric Materials " (American Chem 
ical Society, 1983) D.S.Chemla<3© "Nonlinear Op 40 
tical Propertiesof Organic Molecules and Crystal 
s" (Academic Press inc. 1987) CttRSlXT^*. Z. 

HSR V*? MttOtttS S K $> -5. 

[0004] La>u mau&^wiift^rrsffli* 



#BB¥5-2 2 0 0 

2 

#©KiRj£fti£ («JR#) (fi*JM» ^->7 

tear* t v> 5 n»p& o &. 

[0 0 0 5] 

[SWWfifcL±5it«HD *&8l2MI!ltll£ft 

»r*fc»fc&an& , b«!>T!*D, «nfc#8jB«:t* 
tti^rs^itewtrs. 

[0 0 0 6] 

tma. -«s5 ( i ) 

[0 0 0 7] 
[ft 2] 

Y 
li 

X = C xCx N 

I I <" 

Z C-N-C-R 

i 0 

[0 0 0 8] (fc«U (I) XttCRl R2 S 

x»NR3 st*r. YiioM^xttss^^^-r. z 

ISOI^, SS^. S0 2 SXJ4NR4 »2;^T. Rtt 

*srs. jRi&tt&ft**s t> l < ttniia^ft*ms, 

XteTKi&IIT t^r. Rl ,. R2 , R3 . R4 tt#g& 

©fcu<ttg&a£*rr£«3Si5ts. 3r#«&ft*ij§ 

&. J!BJi6«^ft**S. felXHJHt£Rft**& ft 
ttS. XliTk^K^&^t-. fcis. Rl £R2 tTftft 

*^***«ttft£*rt» 6&* C t ttt* t f* fc© 
T&S. ME-jSiS (I) K*5V>T. Z. Y©ifi*-&t) 

*"cttjgsn***#»t&*^af***iBttft^*t 

LTtt, UAH 

[0 0 0 9] (1) 4 (5H) -**lJ-'/D>, 4 (5 
H) -f77nx 4 (1H, 5H) — fS^/DX 
4 (5H) -f7!/D>-l, l-^r*->Fft£©8 
^Sg^r h>ft£«5 (S 1 ®A~Dfcj*r) , (2) 

(i) ©ft^©*;^-;i-s©osT*sK^TB^ 

bfc«^»^^^h>ft^#l (S1©E~H1C^T) ifi 

[0 0 10] 
[5*1] 
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A o 
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(0 4<lB,5fl)->f 
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f f 

O C-N-C-R 

I n 
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s 
II 

X«C /Cx N 



I l-N-C-R 



(G) 4(lH,5H)--f ^/V V**V 



o 

II 

X = C /C ^N 

I I-N-C-] 

I ll 
H O 
(B) 4(5H)-f-7"/oy 



X = 



o 

II 



0, S C-N-C-R 

A s 

0) 4(5H)-*7'/a V 

-1. •> K 



S 

D 



J. 



N-C-R 

.i o 

(F) 4(5H)-*7/u y** y 



II 

O, I l-N-C-R 

1 » 

H O 

(B) 4(5B)-f-7/'/ yf-jfy 
- 1,1- *K 



[0011] WfB-JSS (I) ICfc^T. R, Rl ~R 

[0 0 12] ^SJ^fcxMtSiLTH:. CT^.«^>-tf 

k>S*. 7-fe^7?W>SS. 7-fe^7^>SS, 7 
JM-1/>SS, MJ7x^>«£. tri^SSg, *'J 

s, ;ut-tr>ss. 3D^>n, -<> 
>m&. 7iti'>n, y)i*7>7->m&. r±y 40 

-b>SS. fh77irk>lS, a*D-7i>11, 
^1i-fe>IIS. h'J^75=-k>SS. a^7i>1 

[0013] mm^&tLT\t. «A«tfD-j^s. 
f >K-;i^as. -r>Fv>saa, -tv-ofu^ 



SS. 77>Ifi, t*V7>I«, f7D>H, * 
•7 7>1S, 'TV' , <>l/7 7>SS> 7*7>SBS, V 
^>\/77>3l*> ?*7x>g|g, ?*7>fS*. < 

>'/ft7i>ss, ^>';ft7i>s8, tr^'/ 

?7>J-)Vm&, ^7V"J>SS, ^7VUv>3S 

7h^7y-^ss. -f v^7y-;us*, ^w-rv 

^7V-J1^&, hU7y-;USS. ^>yh'J7'/- 

^-+-y-^7 > /-;^s. ?7V7V-)m&. 
^ > y v 7 y-jnas. ^ >y^7 y*-;m 
xh7y-;vs». 7*u>ss, &)i»m&> tf 

uv>aa, 7x^->h'j^>ss. ^>y*7U>s 
a, ?-7h*/u>ai&. *7?U3»»s, 7it> 

hn»J>?3S, tf'jy>?>S3S. fcf'J5x>S3a. tf7 
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5 

>«g. ^us-7>sig, h»j75?>aai, xh7> ? > 

gg, 7rUS>>Sig, **tfS>>»g. ^>V;**U- 

?7-7>Sg. 7i7f7^>lS, **-*i?7i»m 
g. f-7V79>WM> -/**y7>ll. 

g. ^>VW*-JI4SIg. 5^7 > 

SIg. ^>l/W7>Hg, tf7>SS. *ay>J§ 

g. *-y->x>sig> **-y->sgg. ?av>sg, -f 

7£nv>Slg. hU ^7>»g, MJ 
^7>Sgg, *;P*U>33g, **7y-7>Sg, -feW 
7-y-;i/«g. ^>»/-fei/^-»/-JHHI. *7MrW- 

g&ifaw^n*. 

[0 0 14] Sg|fcS^t*iga<tLTtt. «*.tf*^M, 

g. xg^g, yptr^s, <fy7nhMWg, 7^ju 

g. -f V^WWfc sec -73Ml<g, tert -79 1 
;ug. i>9-fr&. tert -^>^;ws. -fV^f 
;i/g. ^"O^g, 'v+^g. -fVA+->;n, 
-\7^;vg. **^jpg. yx;ug, x^g. trx;p 
g. 7'j;ug. -f v^d^-^s, 7D^x;ug> y* 
u;m. *n^g, 7xx;ig. ^>t--^s, 77 

-7xx;pg» x^xjpg. 7ntrx;i,g. 7?x;ug. 
^>?x;i,gfc tWlf S n-s. 
to 0 l 5] IHiatfHfc#*»iUTtt. fll;itf->7a 
7ofcf;Pg> v7D73MVg> ->^D^>?JUS, 
DA*->;ug. ispu^-ff-Mt, v^ntf^^g. 
~>y-n^>rx;ug. ->£a'vHrx,il/g, ->^da^ 

g. PA^yizMaa«*if sns. 
[0016] saie— jksc (i) ic*v>t, r, ri ~r 

tttt»T»*snTHTt>J:V». vH&73y 
g (-7*3^73 yg, ^X^;P75/S, i?7?)V7 

syg> xg^y^Ji^syg, 7^;M?^75y 

g, -77S;l/7Syg, 5*05W75yg. i77i^ 
3MP7Syg, ^7x^75/2, xHJ;U7Sy 

g. 7*vu;U7syg. ^^7ix;w75ys. * 

>i?)V*7)l7S. , ^/fi^75/S (y^ 

j>7syg, x^7syg» 7otMi/7syg, -fv 

7131^75 yg, tert-7^7S;l, 7^'J 
yg, 7i*f?/i. MMSVg. 

+-/'Jyy|, tf>Jv;i/75y«, ^77u;u73y 

g. ^>-7^7$yg. ^>yUr>7S/SSi') , 

Stt75yg (trnuvys, fcf^usvg, vi?? 
yg. ^#uyg, i-en'j;n&. i-t?7V*u;u 
g, i — -r 5 wvMt* i - h u 7yy;wsfc£> . 
7->;P7syg (*;us;v7syg, 7-tr3MU75y 



(4) #H¥5-2 20 0 

g, *>y-f jvrsyg. jW7sy*. try 

-7>#;M*xji,7syg. FU7jw*a7-fe3MV7sy 
gftt*) > x^*x;w7syg (y^->;i/7^ys, xt- 
;^jp*x;P75y», 7i^xmx;p75 72, 
tf u> J ;ux;^x;v75ys. r-->;i/7syg. 7«7U 
;W7syg, h'j^^ay.^vx^x^syg. 

g, x;P7rx;i/75yg, 7-fe^x;U7rx;u7S 
ygfca . 7>*x*g <hj*^7 
i<? x^-7y.5 1 ;i,7> ; Ex^g. >?y.^7xx;P7> ; E 
x*g, tfj>?x^g, *yj-tisf) > 75 y 

g, kFn*->7Syg> -fc3*;Wt3?F 

g, *;w/ts?H*. 5>«M*tF?$vai (y^mF 
57yg> ^7xx;vt H^^yg, ^5 1 ;P7xx;pt 
H^vyg^if) , t7iitH7-77S Wf*kF 
7y7i. 7xx;l/tH5vyg, fc!>J5?;Vt 
g. ^>y'Jf>tH7yyift£) . tF5^y*. 
7Vg (7ir;V775. fc!'Jv^7Vg. ?7W)l> 
, 7 75^yg. ->7yg. v 
i0 7^-hg, 5 L ^->7^-hg, xhDg. xhnyg. * 
*->g Wh+yl, ih+yfi. 7n^+->g. 7h 
*->g, tVD+i/lh+yl, 7i7*yS, ^-7h 
*->g 4 bTUv;i/*+->g. ?7y'J;^+->g, 7-fe 
h+->g/if) . kFo*->g, ^^-g (y^;^^- 

g, X^M^rtg. 7irfft2, bf'J^^g, 

^7yu;v^*g^t*) . yji^T'r-g, ;\ny>g 

(7JPtnS, i/DDg, 7o^g, 3-Fg) . 13)V 

#+->;ug&^©ifi, (y h*-> 

*;i.#x;i/g. ih+->*M-;i/S, 7xy^v*;v 
30 #x*g. W)V)V**~/l3)V#-)V&UE) , 75 y 
#;w#x;ug (*jw\*t^;i/g, )\> 
g, 7irMMt^;«, (f'jy;w;w^<^ 
g, *;w/tv>f;ug, 7a7ry-f;vg. ^^-S-^t-f^ 
g, ^^->>7 ; B-i'>»vg^t*) , ^*;u**'>;i/g& 

#x;vg (y. F A^rywfc y?;^^*;P 
#x;wg, y^^^^^^-^^x^g^cif) , 7is)V 
g (*;ps;H6, 7-fe^;i/g, 7DtT:tx^g, 79V 
n-f;i/g, ^>^;vg, v>±^;pg. tfUv>* 
40 ^jpx;wg, ?77-^*;UiHx;ug, FU7MD7 
•fe^gftg) > f*7->M (^^-^;u5;>g, 
7-fe^g. ?*^>»y-f;ug. tf'j^>^*;u#x 
;wg^<J:) . x;U7^>KgRr/-e©«, xju^>Kg 
R^-toJfi. x;U7^rxjug (y^x^^^x^g, 
xg 1 ;ux;P7^xjug, 7xx;vt.;|/7-< xjvg^: 
t*) . x;p*x;wg (y->;i/g, x^uxji/^x^g. 
7xx;uxjl/*x;vg, tf'Jvjbx;v*xji/g. h->;w 
g, ^"7U;i/g, FU7;i/*ny^;vx;^x;ug, x 

50 >))im, 7-t?)lZ)V7 7->))\'&l3.£) . **->7s)V 
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(5) ftS!¥5-2 2 00 

7 8 

S. 7xy+->x;^n;PS. 7-fe h73V 7i^y tf^tts. 

bf u ^;P**->;uP*n;vgfca . ^ [o o l 8] 
■**)Vfr=.)v& (*<?)Vttx)V*-)v& xrjvr* item] *^wir^5Wi2-)i$ic (i) -egjfr^nss 

^la^rt-Ok*. S^^XJ^rt-Ol*. x tt#«t#2n£. 3 SIC, XStUT, 
x=.)lXl\,7r i E'tMt* 7-feh75/7x-;l/^;U7 10 7 L D7'J-;M? 1 |y>a. *fc»i7U-lKS/»*»l/ 

7^*1, tru> ? ;wx;v7 7 : E'f;v^t*) , Any < »*^xn 7 u-jm' tic*?). * 

>ik7)),*)V& (^nay^jUg, ^d**?;^ 7 ">l^i*(c«t^^ffi M**)v9»W **li*U 4H 6 
;M-n;*^fc«. yfop^fM, ^7Dt/W W<frT©#»IHt*«fc±TS. £fc. ME^jgffilR 

» . (7^*;PS. 7U-;p*. 7JV>rx or. *5gBjo^fi{#«g^^ti^ttffinfc*^^^ 

^->7-;vs, h u *5\>p->'j;us> h u 7i-^>u [o o i 9] 

~R4 £LT$A<*nTHTfc<fcV>. 20 89JlCfli«*^tt&%¥tt*f& LTffl^Sn^^W 

[0 0 17] (9IHHKSC (I) tt*5V>T> Rl i:R2 i a*asWl3llj|ttft^*Ofti««*aTfc*T'. 

T^fi£bT^Tt>«k^t;*^S, «^S^TIC«^ [STfcflll] 2-7-fe^75/-5- (4-7 

#a«>f>m. i/tu^vym. =svw\-i9y $ 

SR, v^n^-^^>S. ->^n^>^>S. [0 0 2 0] 4-7-X7;l-TtH3. 6ml (4. 0 

-fe>^ ■/^DA7"t>'I, ->#n:t£'r>Si, v^a g, 30mmol) , ^1/75^— >3. 4g (3 0mm 

^>^>?X>S. y7DAWyI>l, f>y>§i, o 1) . *t*SK*U^A3. Og (31mmol) fc 

1*>x>», f h7'J>l, 7;^W->S. 7>hD> SSzKgfKlOml (106mmol) £fln*, 100*0 

at. =e)it^)>m, **W)>m* ?7 4 /u>*, -r 50 u Lit. »»»*x*7-;v, ^t;^^ 

It. \£9W>m* ^>»/***l/U >«, «>*/9-7 737-5- (4-^h4->^'Jr» - I-*? 1 
V U >S1. ^'/-f 5 y V U >*Af V jMtU- v" 4 -- f 3 yy a y (Qc%m l ) 

IRI: 6. 8g (24. 9mmol) [iR$:8 4%] 
%^«r TO:ChHi S N 3 0 3 ,#T»2 7 3. 2 9 2) 

^cifi §?St 
if-gEffl 61. 53% 5. 53% 15. 38% 
##Tffi 6 0. 9 8% 5. 65% 15. 22% 
teJ*H2] 2 -7-fe^Jl/73y- 5 - (2, 4--^ 40^1) Sffl^fca^tt. fr^J 1 fcMI&lftfflCJ: 0, 2 
^h*-/^>i"Jfy) - 1 -^^-4—T3yyD -7-fe9 L ;P73 /" - 5 - (2, 4-i»th*^>i>iJ 

[0 0 2 1] 4-7X7.7;l/xbK©ftfc>9lC, 2, 4 ^fc. 
-i>* h=1 : y' , \>X7Jl'ft H 5. Og (3 0mmo« 

4Xfl: 6. Og (19. 8mmo 1) WM : 6 6%] 
TtmftVi CisHirNs O4 . #^113 0 3. 3 1 8) 

Klfl *^ 
m&m 5 9. 4 0% 5. 65% 13. 85% 
#8t« 59. 10% 5. 72% 13. 75% 
[£j*«3] 2-7^^73/- 5- (3, 4-7 50 ?ly>>?^*->^>^Ux» -1-^^-4-^3 



—771— 



(6) #H¥5-2 2 0 0 

9 10 

[0 0 2 2] 4-7-X7;WxkH©f^t>0tr, fcT^n (3. 4 - *?-l'>i?tti"<>i?i) x» - 1 

^— ;i/4. 5g (3 0mmol) ftffl^fcBtfM*, £ffc* *-4— f5^!/n> (fc£&3) 
<KS: 7. 5g (2 6. lmrao 1) [iK$:8 7%] 
tc35##T CmHuNi 04 . #?»2 8 7. 2 7 5) 

#31 fSSi 
fttHI 58. 53% 4. 56% 14. 63% 
##T« 58. 44% 4. 60% 14. 66% 
[£J««4] 2-7tf^75/-5- *f JWOX7*rkP4. 6g OOmmol) t 

ft^>i?uf» - 4-^3 yvaxo 10 mwtm-yt, -fr&m trnmumm^M. 2-7* 

9\)KT3/-5- ( 4 - 7 > ->* tj x » -1 

[0 0 2 3] 7JI^fc H <Dftt) 0 iZ, 4-** -*?)V- 4 — i§jf*/a> <fc£*4) 

JRS: 6. 8g (2 3. 5mmol) [JR#S:7 8%] 
7C*»*f CnHisNi 0 2 S. #?*2 8 9. 3 5 3) 

%m *m ss mn 
mnm 5 8. 11% 5. 23% 14. 52% 11.08% 

##rffl[ 58. 32% 5. 20% 14. 60% 11. 13% 
[6ftM5] 2-7-fe^)W73/-5- (2-7;P7 ★£WH4. iB«*lifl!K J; 0. 2-7*^7 

UDx» - 1 -^?Jl'-4-'f5^;D>©^ 37-5- (2 -7J1/7U 'Jf» -1-^^-4- 

[0 0 2 4] 4-7-X7;l'7 i t:h*CD«t>t3^ 7;P7 a? -f5^/n> (ft^M5) Sftft. 
7— ;U2. 5ml (2. 9g, 3 0mmol) &fflV*fc* 

1Xft:5. 3g (2 2. 7mmo 1 ) [JR$S : 7 5 %] 
7C^«T (iH^C: CuHuN, O a , #7*2 3 3. 2 2 7) 

gjfc 

ftgfil 5 6. 6 5% 4. 75% 18. 02% 
##T« 5 6. 8 2% 4. 82% 18. 14% 
[3-J&086] 2-7tfJP75/-5- (4-^W *rx. 1 0 OX^T 1 BtWiOflftilttLfc. tfrfflbfc 

[0 0 2 5] 4-7-X7^fth*3. 6ml (4. 0 )W Mfct^VyfSiiKDmmfrZnfti&V. 3&Jt?Z> 
g, 3 Ommo 1) , ^V-f Kftt^h'f >3. 5 30 2-7tf*75/-5- (4-^ h*-M>^Uf 
g (3 Ommo 1) , **»K*'J^A3. Og (3 1 >) - 4 -^7'/P> Mfr&f»6) 
mmol) CMzKftK 1 0 m 1 (10 6mmol) fcfln-fr 

4Xft:6. 8g (2 4. 6mmol) [JR$:8 2%] 

TGsfSftflT (#?5£: Ci3H 12 N 2 Oa S. #7»2 7 6. 3 1 0) 

y^m &m ffift 

mWfc 56. 51% 4. 38% 10. 14% 11. 60% 
##HI 56. 92% 4. 32% 10. 21% 11. 72% 
[£$W7] 2-7-fe^;U73/-5- (2, 4-v ^1) ^*«6 tn«ft*fPKJ:D. 2 

^ h-*i/^>vU7 i » -4-f7'/D>«)^ -7-b9 1 ;V73y-5- (2, 4 h*v"S>v"J 

[0 0 2 6] 4-7^X7;l/xt H©f^t)»)tC, 2, 4 40 x» -4-?7*/n> Mb^«7) 
-v* h*->^>X7Jl^t: K 5. Og (3 0mmo* 

JK* : 5 . 5g (18. Ommol) [«:6 0%] 
7t*#*T ($m£: ChHhN! S. 5)fi3 0 6. 3 3 6) 

&* *^ esu 

fWil 54. 8 9% 4. 61% 9. 14% 10. 47% 
fttfm 55. 11% 4. 72% 9. 08% 10. 33% 
[£j£W8] 2-7-fc3MV73/- 5- (3, 4-* ft 6 «h^«^}«fp(r«fc 0, 2-7tf^757-5- 
9'l'>i>**i'«>3>»7M -4-5^77D>©^ (3. 4-^fV>y^->^>^ l Jr» -4-?7 

[0 0 2 7] 4-7nX7JI/xbh'©f^t)»3tc:, fcf^n Vu> (fc£%8) fclifc. 
7- ;U4. 5g OOmmol) 50 
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(7) #H¥5-2 200 

U 12 
JRft: 7. 4g (2 5. 5mmo 1) [JR$S : 8 5%] 
7Cif&#*T (*m£: CuHioN* 0< S. #^*2 9 0. 2 9 3) 

mm *m m turn 

fHW 5 3. 7 9% 3. 47% 9. 65% 11. 04% 
ftftm 5 4. 00% 3. 50% 9. 72% 11. 08% 
[£/£{*|9] 2-7-t3MKTS/-5- -&^6 tB«4»fPfc-J: 0. 2 -7"fe 

W>>"Jt» -4-^7Vn>©£« 9MI/75V-5- (4 -^fW<>J>Uf» -4 

[0 0 2 8] 4-7-Z7fry : t} i <DKt>K)\Z, 4-* -^7>/D> (ft-&«9) 
3-))/tt'<>yX7)V : rt K4. 6g (3 0mmol) £* 

|RS:7. 7g (2 6. 3mmo 1 ) [JRsfc : 8 8 %] 
7C^»«f (#^5$: OaHiaN. O2 S2 , ^»2 9 2. 3 7 1) 
mm *3}S gffS BSH 

ff-gfil 53. 41% 4. 14% 9. 58% 21. 93% 
##fffl[ 53. 88% 4. 12% 9. 62% 22. 11% 

[-&^jio] 2-7-fc? 1 ;Krs/-5- (2-y)V M&Mt. Gfome tmmte&mzx.*)* 2-7tt)U7 

7'JUf» -4-5 1 7 > /o>(D^ 5/- 5- (2 - 7^7 U U 5 s » -4-9 t 7»/P> 

[0 0 2 9] 4-7^X7;VxkH©«fcOtC, 7^7 Ot^lO) 
y-)V2. 5ml (2. 9g, 3 0mmol) £)BV>fc* 

IKS: 6. Og (2 5. 4mmo 1 ) [JR*:8 5%] 

Tcmttffi WSC:CioH 8 N» Oa S. 5H^S2 3 6. 2 4 5) 

mm *m mm m.n 

50.84% 3.41% 11.86% 13.57% 
#8rffl 5 0. 7 2% 3. 48% 11. 66% 13. 42% 
[£J*W11] 2-7-fe^;U75/-5- (4-nh ★HD^>X7*rkH4. 5g (3 0mmol) Sfflt-i 

ffc 757-5- (4 hn^>vU-r» - 

[0 0 3 0] 4-7-77;bxt:H©ftt)0tC. 4 - -4— fS^/D> (ft£#|l 1) 
4XS:7. Og (2 4. 3mmo 1 ) [JR* : 8 2 %] 
7C^«f (fr^iS: CiaHiaN* O* » #^S2 8 8. 2 6 3) 

mm 3* 
fHHB 54. 17% 4. 20% 19. 44% 
ftmm 5 3. 9 5% 4. 2 6% 19. 6 4% 
[^W12] 2-7-fe?MP75/-5- (5--h *JrH»fc«Mi\ 1 ^Ntitftaftfc: <k 0, 2 -7"fe 

□ -2-7;V7'J'J5 i » - 1 -^^-4-^5^1/ ^1/757-5- (5--bn- 2 -7^7'J Ux» 

□ - 1 - 4 — f 5^7a> (ftft«|12) £*S 
[0 0 3 1] 4-7nX7;V5 i t 5 -= ft. 

HD-2-7;P7^xtH4. 2g (3 0mmol) 

KS: 6. 2g (2 2. 3mmo 1) MX* : 7 5%] 
7CifS#*T (SHHS: CnHioN4 Os , $H t ft2 7 8. 2 2 4) 

** 

ff-gffi 47.49% 3.62% 20.14% 
##tM 4 7. 7 5% 3. 60% 19. 89% 
[£j*0913] 2-7tt)V7S.S-5- <5-"h (3 0mmol) ^fflWcEW-H 

D-2-5 1 I-JMfl'» - 1 -^f;i/-4-fsy f^JCiO. 2-7-fe3\)W73 7-5- (5-^hD-2 
\/a -firw^i/^) - 1 -^^-4-^ *^/n> 

[0 0 3 2] 4-7r77;^bh*©ftt>0^ 5-X (4fc£«5l3) £®ft. 

hD^7i>- 2 -*W*y7Jl/fl: H4. 7g 

<KS:7. 5g (2 5. 5mmo 1 ) [JR* : 8 6 %] 
ytmfttii (SH^: CnHioN* O* S>#^S294. 2 8 5) 

Km mm fisn 
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(8) #R!¥5-2 2 0 0 

13 14 

mnm 44. 90* 3. 43% 19. 04% 10. 89% 

#ef« 4 5. 02% 3. 46% 19. 01% 10. 92% 

UOWt» -4-77Vu>0-$f$. 757-5- (4-" hO'^yiJf » 

[0 0 3 3] 4-7-X7)lrrM\i0yft£>r)\Z. 4 -X n> (fl;&%14) 
hO'OXTJVxt H4. 5g (3 0mmol) &m** 

Ki:6. 8g (2 3. 3mmol) MX*: 7 8%] 
7c£#tfr : Ci 2 H, N» 0« S. #^S2 9 1. 2 8 1) 

&<M *3i Igjfi ffltH 

ffftM 4 9. 48% 3. 11% 14. 43% 11. 01% 
#8ftt 4 9. 7 3% 3. 12% 14. 26% 11. 00% 
[£*«15] 2-7±^)V7S./-5- (5--h *fflV»fc6^tt. -&dE«6 tH*tt*^lC«kO, 2-7-fe 
P-2-7;V7'JUx» -4-3 t 7!/n>©#jt ^73/-5- (5 -= hn- 2 -37JW7U 'Jx» 

[0 0 3 4] 4-7X7.7^x1= KOftfc OK. 5-- -4-f7 1 /D> (ft-&«15) Sfffc. 
hD-2-7;P7;i'xth*4. 2g (30mmol) 

1RS:5. 9g (2 1. Ommol) MX*: 7 0%] 
7C5f&##T (#^5£: C10H7 Nj Ob S. #T*2 8 1. 2 4 2) 

eBJii ** 2$ fiSH 

ff"#te 42. 71% 2. 51% 14. 94% 11. 40% 
ftftm 4 2. 95% 2. 48% 14. 96% 11. 20% 
[*J««16] 2-7-fe3MU75/-5- (5 -Xh ★ (3 Ommol) Wt&Wi. £f£«6£H«&i8 
n-2-?X-;M^W» -4-5 1 7yD>©^ f^tCkO, 2 -7-fc5W75 V- 5 - (5--KD-2 

[0 0 3 5] 4-7nX7^xt KOftfeQIC. 5 -X -^XXJk*?l/» -4 -^7'./n> (fl^l 6) 
hDf t7i> - 2 - *m->7^f k H 4. 7g* 

<K*: 7. 1 g (2 3. 9mmo 1) MX*: 8 0%] 

TcmftVr (SHF*: C10H7 N 3 0< S* > #^§2 9 7. 3 0 3) 

*s£ SK^ 
4 0. 40% 2. 37% 14. 13% 21. 57% 
##Hit 4 0. 4 5% 2. 3 4% 14. 0 9% 2 1. 8 1% 

Bsnm~i6] 30 ntLtc. ctxzmizmj&mizttis, Nd — yagi^— 

[0 0 3 6] GtiLWl-l 6-V%*>tircS&mtiimmW. 1f-©g#& (&fi=l. 0 64 tf m) fcjwtu sst 
{t£<fel~l 6. BtfCtttWSlfcLTR*. RtfttK ^*<D-^IBISt (SHG) J*#©SME&W£U&. B 
<S12<hLTMNA (2 -/5\>U— 4 — X h D7— 1) » itl«&*0-^!gii@S[!SST#ti^©=:*rSiiaK54lS*« 

-J-ftfefe, fcfcfc*0ttft»***y9JIJ|i [0 0 3 7] 

"CftftL. **l»tJ:r)ttg*l 0 0-1 5 0/tmKil [Jft2] 



—774— 



(9) #M¥5-2 2 00 

15 16 





^ & & 


SHG3* 
(*IE*tt> 






0 

3 i ii 

N C-N-C-CH 3 

H s C H 6 


5 






0CH« 0 
Hn C0-< Cj >CH — N 

8 \r/ i ii 

N C-N-C-CH, 

H a C HO 


1 0 




ft#»3 


0 

/ i ii 

\ 0 X N C-N-C-CH. 

/ I II 0 

H,C HO 


1 5 






H 8 CS-^O/CH-C 

N C-N-C-CH- 

H a C H & 


12 


[S3] 




ft £ ft 








N C-N-C-CH, 

/ i ii 3 

H 8 C HO 


3 






0 
ii 

H s CO-<p/CH = C /Cv N 

S C-N-C-CH, 

i n 3 

H 0 


4 






OCH, 0 

Ho CO-<(oVcH-C /Cx N 
8 1 II 

S C-N-C-CH, 

1 H 3 

H 0 


10 






.0 

/O^OVCH-C^^N 

/ i ii 

^0^ S C-N-C-CH, 

l ii 3 

H 0 


1 3 



[00 3 9] [g4] 



—775— 



(10) ftWI¥5-2 2 0 0 

17 18 





ft it 9j 


(ttBURlfc) 




ft£ft9 


0 

3 W | || 

S C-N-C-CHa 

1 11 0 

H 0 


8 




ft£&10 


0 

U — u i ii 

S C-y-C-CH 3 
H 0 


2 




ft£«Jll 


0 

ir 

W 1 jl 

H* C HO 


1 2 




ft#83l2 


0 

N C-N-C-CH, 

H S C H fl 8 


5 



[0 04 0] [g*5] 





* £ * 


SHGiS 




ft£f»13 


0 

N C-N-C-CH q 

* t II o 

H S C HO 


2 0 


jumm 


ft£*14 


r\ I 

2 W 1 II 

S C-l^-C-CHg 

H 0 


1 0 




ft^fol5 


9 

° 2N i!r cH -? /C "!f 

S C-N-C-CH, 

H A 8 


6 




ft#Sll6 


0 

°»"-irV c, "f s 

S C-N-C-CH, 

l ii 3 

H 0 


1 S 



[004 1] [g6] 



—776— 



(11) 



®H!¥5-2 2 00 



19 



20 







SHGfSK 
<**K«t) 


ami i 


s * 


H, N-C-NH, 

B 
0 


1 






Hj C 




m®2 


MNA 




22 



[0 0 4 2] %2~3k6ti^W?>frtS.£5\Z, ^Sfi^l 
~ 1 6 0$S*ft*gMMb£«li. JttfcW 1 O^jUlCft 
LT 2 ~ 2 0 {g@&© S H G LTV>S C t WM 

[0 0 4 3] *fc, £ttfll. 3R(0?8O^S3R«^SI 
ttfls£4fe, ittfCJt«H«2 0MNAK'3^T. 0. 0 0 

[0 0 4 4] Hl*6W6*»*:«k5lC, *JMl. 3R 
tf8©£S***||ttfc£i»tt. Jttt«2©MNAJ:D 



[0 0 4 5] 
[SBSOffiiti&M 

mi] *&H<Z>£ttfl 1 . 3fttf8©SS*tBlM* 
MtftCjt&m©MNA©^«-£n3i®X^ 



[01] 



100 



*9 



20 - 



350 



400 450 
<nrn) 



500 



-777- 



(12) 



&H¥5-2 2 0 0 



(5i)mt.ci. 5 mmn frftimm^ fi m^mx 

// C 0 7 D 233/96 7252-4 C 

263/48 9283-4 C 



